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Abstract 
Aim: To study the oral health status of children and adolescents with chemotherapy in Hong 
Kong and to improve their oral health through oral health promotion. 
Method: All children and adolescent oncology patients aged 18 or below attending the 
Children's Centre for Cancer and Blood Disease at Queen Mary Hospital for chemotherapy 
were invited to join (IRB UW10-294). The study comprised of 1) parental questionnaire 
survey, 2) collection of medical history, 3) clinical examination of the caries and mucosal 
status, 4) individualised oral health education and oral health talk.  Written consent was 
sought before patients were accepted into the study. 
Results: A total of 69 patients were invited and they all participated to give a 100% response 
rate. Their mean age was 9.2± 5.0 and 44 (64%) were males. Twenty six patients (38%) had 
no caries experience (DMTF and/or dmft = 0). Their caries experience dmft and DMFT were 
1.36 and 2.87 respectively. Higher caries experience was detected in participants who were 
not born in Hong Kong, had completed active chemotherapy, participated in School Dental 
Care Service and whose parents had low educational level.  There are 41 patients with active 
chemotherapy, 24 of them were diagnosed with acute leukaemia, 5 with haematological 
malignancies other than leukaemia, and 11 with solid tumours.  Antimetabolites, cytotoxic 
antibiotics, alkylating agents and plant alkaloids were administered in 49%, 32%, 24% and 
22% of them, respectively. Twenty six (63%) patients showed no mucosal complications. The 
commonest oral complication is oral mucositis (24%) followed by petechiae (10%). The oral 
health education and oral health talk were well received by the patients and their parents. 
Conclusions: About two-third paediatric and adolescent cancer patients had caries experience. 
For those undergoing active chemotherapy, more than half had no significant mucosal 
complications. Oral mucositis followed by petechiae were the two commonest complications. 
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1.  Introduction 
 
In Hong Kong, cancer is the most common disease-related cause of death in children 
(Lau, 1999), and is the second major cause of death among children above one year-old, 
behind accidents and poisoning (Children’s Cancer Foundation, 2009). According to the 
Hong Kong Cancer Registry of the Hospital Authority, the five most common cancers in 
children and adolescents up to 19 years old are: leukaemia (29.0%), germ-cell and gonadal 
tumors (14.5%), brain and spinal tumors (13.9%), carcinoma and epithelial tumors (9.9%) 
and lymphomas (9.8%) (Hospital Authority, 2008). The distribution is comparable to many 
industrialized societies (Table 1). 
 
Table 1   Common cancers  in children and adolescents  in  the USA,  the UK, Australia and 
Hong Kong 
Cancer Type  USA1  UK2  Australia3  Hong Kong4 
Leukaemia  31.0  31.0  33.5  29.0 
Brain and CNS   16.6  24.0  22.7  13.9 
Lymphomas   9.0  10.0  10.0  9.8 
Carcinomas  9.2  ‐  10.1  9.9 
Embryonal neoplasms  3.5  16.0  4.1  14.5 
1. National Cancer Institute, 1999.  
2. Office for National Statistics, 2003.  
3. Baade et al., 2010. 
4. Hospital Authority, 2008. 
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In mid-2009, there were about 873,400 children under the age of 15 in Hong Kong. 
There were 165 new cases of childhood cancer developed with 32 new deaths in 2009 
(Information Services Department, 2011; Children’s Cancer Foundation, 2009). Though the 
figures seem to be painting a rather grim picture, advances in medical science has continued 
to improve the overall survival of many children with cancer. The overall cure rate of 
paediatric cancer has increased from less than 50% in 1970 to almost 80% at the present day 
(Raab & Gartner, 2009). Oral complications are well recognized sequalae of childhood 
cancer therapy, with risks of septicaemia, nutritional compromise, significant pain and long-
term morbidity (Simon & Roberts, 1991). By shedding light on these common adverse effects, 
many cancer studies aimed to reduce the frequency of oral complications and their impact on 
disease remission, and to improve the quality of life. 
 
     Oral mucositis (OM) is an iatrogenic condition of erythematous inflammatory changes 
that tends to occur on the buccal and labial surfaces, the ventral surface of the tongue, the 
floor of the mouth, and the soft palate of patients receiving cancer therapy (Simon & Roberts, 
1991). Its severity ranges from localized or generalized erythema, to frank ulceration and 
haemorrhage (Hong & daFonseca, 2008). It is often an alarming experience for many patients 
as they describe the initial condition as a burning or tingling sensation making the mouth 
hypersensitive to foods.  
 
As the condition progresses, eating, swallowing and talking become increasingly 
difficult (Borbasi et al., 2002). Further complicating the matter, with the refusal to eat 
nutrition is compromised, and healing may be delayed (Dodd et al., 2003). In more severe 
cases OM can compromise the airway, leading to anoxia-induced brain injury and even death 
(Sonis et al., 2004). OM usually starts 7-14 days after the initiation of chemotherapy. 
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Incidence of OM in children undergoing cancer therapy varies greatly from 10% to 100%; the 
apparent diverse range has been suggested to be the result of the lack of a universally agreed 
instrument in the assessment of mucositis in children (Hong & daFonseca, 2008).  
 
 Over the course of cancer therapy, opportunistic infections in the oral cavity such as 
candidiasis and herpes simplex are probable sequelae as a result of myelosuppression. It 
should be noted that since the patients are immunosuppressed, the signs and symptoms of 
inflammation and infection in the oral cavity may not be clinically obvious (Hong & 
daFonseca, 2008). These infections can be fungal, viral or bacterial infections. Fungal 
infections often appear with the use of broad-spectrum antibiotics and steroids, xerostomia, 
poor oral hygiene and poor nutrition (Glick & Siegel, 1999). They can manifest in several 
forms. Erythematous type is an infection with patchy or diffuse areas of erythema. 
Pseudomembranous candidiasis (patchy white lesions, which can be rubbed off, causing 
bleeding occasionally) is the commonest (Epstein & Chow, 1999). Herpes simplex virus 
(HSV) can cause viral infection which usually starts out as vesicular lesions periorally or 
intraorally. The lesions in time become crusted in appearance (Woo et al., 1990). HSV 
infection can be quite an alarming experience. The patients often present with pain and 
distress, drooling, and difficulty in swallowing. Bacterial infection is common and not limited 
to the gingivae. Febrile episodes and systemic bacteraemia may be resulted if the infection is 
not treated promptly (Hong & daFonseca, 2008). 
 
Graft versus host disease (GVHD) is a major complication associated with 
haematopoietic stem cell transplantation (HSCT), with clinically significant manifestations in 
up to half of the patients. It frequently leads to poor long-term outcome and quality of life 
(Hong & daFonseca, 2008). It can manifest as acute GVHD or chronic GVHD (Woo et al., 
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1997). Acute GVHD occurs within weeks (about 100 days) of the transplantation procedure. 
Typical features include fever, diarrhea, wasting, dermatitis, hepatitis and enteritis (Horwitz 
& Sullivan, 2006). Common oral manifestations range from pain, mucosal erythema, atrophy 
and ulceration initially to hyperkeratotic and lichenoid changes as the disease progresses 
(Hsiao et al., 1988). Chronic GVHD usually occurs after day 100 of the transplantation 
procedure and may directly follow the acute stage or after its resolution, or may develop by 
itself (Horwitz & Sullivan, 2006). It is characterized by lichenoid or scleroderma changes of 
the skin, keratoconjunctivitis, abnormal liver function, pulmonary insufficiency and intestinal 
problems. Oral manifestations may include mucosal atrophy, erythema, lichenoid lesions, 
perioral fibrosis and xerostomia. 
 
 Xerostomia is a common complaint in patients undergoing cancer treatment. The 
amount of saliva is altered such that the oral environment becomes more acidic in nature, 
favouring the development of dental caries (Simon & Roberts, 1991). The periodontal health 
of the child is compromised as an indirect result of cancer therapy-induced xerostomia 
(Oeffinger & Hudson, 2004). Paediatric cancer patients with xerostomia often have a higher 
chance for oral mucosal trauma, taste changes and difficulties in speaking (Hong & 
daFonseca, 2008). Dental anomalies such as delayed eruptions, root stunting, microdontia, 
hypodontia and hypoplasia have been found to be associated with aggressive cancer 
treatments (Cetiner & Alpaslan, 2004). Furthermore, trismus can be found and gives rise to 
difficulties in routine oral hygiene practice, speech, dietary intake and dental treatment 
(Vissink et al., 2003). 
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2.  Aims and Objectives 
 
The aims of this community health project are to study the oral health status of children 
and adolescents with chemotherapy in Hong Kong and to improve their oral health through 
oral health promotion. 
 
To achieve the aims of this community health project, five objectives were formulated as 
below: 
1) To describe the caries experience of children and adolescents with chemotherapy. 
2) To describe the oral mucosal status of children and adolescents with chemotherapy. 
3) To study the medical history, dental habits, parental educational level, parental dental 
knowledge and monthly family income of children and adolescents with chemotherapy. 
4) To relate the caries experience and oral mucosal status of the children and adolescents 
with chemotherapy to their medical history, dental habits, parental educational level, 
parental dental knowledge and monthly family income. 
5) To promote oral health to parents and their children with chemotherapy through oral 
health talk and personalized oral health education. 
10 
 
3.  Materials and Methods 
 
The project commenced in December 2010. The outline and time schedule of the project 
can be found in Appendix I. In order to recruit more patients to join this project, the 
recruitment and clinical examination period was extended to 11 weeks, starting from 7 
February, 2011. 
 
3.1 Patient recruitment 
The project was a joint collaboration between Li Ka Shing Faculty of Medicine, the 
University of Hong Kong and Faculty of Dentistry, the University of Hong Kong. Ethics 
approval has been sought from the Institutional Review Board (IRB) of the University of 
Hong Kong/ Hospital Authority Hong Kong West Cluster (UW 10-294). IRB approval letter 
can be found in the Appendix II. All paediatric cancer patients aged 18 or below attending the 
Children's Centre for Cancer and Blood Disease (CCCBD), Department of Paediatrics and 
Adolescent Medicine, Queen Mary Hospital (QMH) for chemotherapy were invited to join. 
Invitation letter (Appendix III) was distributed to the parents of the patients when they 
attended the CCCBD. The aims and procedures of the project were explained to the parents. 
Written consent was sought before patients were accepted into the study. 
 
3.2 Preparation before the clinical examination 
Pre-visits to the CCCBD were made to seek support from Professor Godfrey Chan, the 
consultant-in-charge of the CCCBD to carry out this community health project. The visits 
also allowed us to discuss the protocol with Prof. Chan and to familiarize with the 
environment of the CCCBD. Sponsorship of toothbrushes and children toothpastes for 
preschool children was sought from an oral care company. A charting form was designed to 
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investigate the caries experience and oral mucosal status of the paediatric and adolescent 
patients (Appendix VI). Training of two examiners and calibration exercises were conducted 
on patients attending the Paediatric Reception Clinic in Prince Philip Dental Hospital. This 
was to standardize the caries assessment between the examiners and to achieve intra-
examiner and inter-examiner agreements. One member of our team was trained to take intra-
oral photographs. Another member was assigned to retrieve medical history of the patients, 
and training on handling of medical data was provided by the staff. Information concerning 
the diagnosis, drug history for chemotherapy and haematological analysis [Red Blood Cell, 
White Blood Cell, Platelet and Polymorphonuclear leucocyte (PMN) counts] were obtained 
with consent from the patients’ medical records at the Queen Mary Hospital. Training of 
personal protection equipment and infection control was provided by the CCCBD staff. 
 
3.3 Questionnaire Survey 
Parents of the patients were asked to complete a closed-ended questionnaire (Appendix 
VII). It was designed to study the relationship between the following independent variables 
and the caries experience as well as mucosal condition among the children. 
i) General information – age, gender and place of birth. 
ii) Family background information – parental educational level and monthly family income. 
iii) Oral health knowledge of parents – 21 questions, from a Hong Kong survey on 
preschool children (Chu et al., 1999), which focused on the causes and prevention of 
dental diseases (dental caries and periodontal disease), were asked in order to assess the 
parental dental knowledge. Same scoring method was adopted for the comparison: a 
correct answer scored one point while a uncertain or wrong answer scored zero. The total 
score ranging from 0-21 was categorized into three groups: 0-7, 8-14 and 15-2,. They 
represented “poor”, “moderate” and “good” dental knowledge of parents respectively. 
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iv) Dental habits of children – Tooth brushing frequency and use of mouthwash. 
v) Previous participation in School Dental Care Service (SDCS). 
vi) Parental satisfaction with their child’s oral condition. 
 
3.4 Clinical Examination 
Two examination teams, each consisting of one examiner and one recorder, conducted 
clinical oral examination and charted dental caries and oral mucosal status. Children were 
examined in supine position. WHO/CPI 405 probes and disposable intra-oral LED lighted 
front surface dental mirrors (Safe T Brite, A.R. Medicom Inc. (Asia) Ltd., Hong Kong, China) 
were used for clinical examination. Duplicate examinations were carried out on 10% of the 
children, in order to assess inter-examiner agreement between the two examiners in the 
survey. Clinical photos were taken using retractors and intra-oral mirrors with consent from 
parents (Appendix IV). At the end of the examination, an examination report documenting 
the oral hygiene status and the number of teeth with caries detected was given to the parents 
(Appendix VIII). 
 
3.5 Oral Health Education 
A leaflet was given out to invite all participating patients and parents to join an oral 
health education talk after completion of the whole survey. The talk was divided into three 
parts. The first part was an introduction of the programme. The second part was about the 
possible oral complications of patients undergoing chemotherapy. Emphasis was made on the 
cause, prevention and home care to alleviate the condition. The third part was oral hygiene 
education. The selection of suitable cleaning aids and available oral hygiene products was 
introduced. Souvenirs including toothbrush, toothpaste and mouthwash were given out at the 
end of the talk. 
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3.6 Data Analysis 
 The data was imported into a personal computer with Microsoft Office Excel 2007 
and screened for errors after data entry. Data analysis was performed using the software 
Statistical Package for Social Science (SPSS) version 17.0 (SPSS Inc., Chicago, Illino’s, 
USA). Since a limited sample size was anticipated, the statistical significance was assessed 
by non-parametric tests (Chi square test or Fisher exact test) on the association between 
caries experience and gender, place of birth, parental educational level, monthly family 
income, oral health knowledge of parents, tooth-brushing frequency, use of mouthwash, 
previous participation in SDCS and parental satisfaction with their child’s oral condition. The 
level of statistical significance for all tests was set at 0.05. The inter-examiner reproducibility 
was assessed with Cohen’s Kappa statistic. 
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4.  Results 
 
A total of 69 children and adolescent oncology patients were invited and they all 
participated during the 11-week recruitment period. This gave a response rate of 100%. Their 
mean age was 9.2 (S.D. = 5.0) and 44 (64%) were males (Table 2). The Kappa coefficient for 
inter-examiner agreement of primary and permanent tooth statuses were 0.96 and 0.87 
respectively. Among these 69 participants, 43 (62%) of them had caries experience (dmft or 
DMFT). The association between caries experience and demographic background, diagnosis, 
chemotherapy, dental habits, parental educational level, parental dental knowledge, SDCS 
participation as well as parental satisfaction with child’s oral health is summarized in Table 2. 
Higher caries experience was detected in participants who were not born in Hong Kong, had 
completed active chemotherapy, participated in SDCS and whose parents (both mother and 
father) had low educational level. 
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Table  2    Caries  experience  according  to  demographic  background,  diagnosis,  chemotherapy,  oral 
hygiene practices, parental dental knowledge, parental education  levels, attendance of School Dental 
Care Service, parental dental satisfaction 
 
Variables  Group (N)  Presence (%)  Absence (%)  p‐value 
Gender  Male (44)  28  (64%)  16  (36%)   
(N=69)  Female (25)  15  (60%)  10  (40%)  0.800 
         
Place of Birth  Hong Kong (52)  28  (54%)  24  (46%)   
(N=68)  Non‐local (16)  14  (88%)  2    (12%)  0.019 
         
Diagnosis  Leukaemia (39)  23  (59%)  16  (41%)   
(N=69)  Solid Tumour (19)  12  (63%)  7    (37%)   
  Haematological and   8    (73%)  3    (27%)   
  other tumours(11)      0.744 
         
Chemotherapy  Active (41)  22  (54%)  19  (46%)   
(N=69)  Completed (28)  21  (75%)  7    (25%)  0.042 
         
Tooth Brushing  ≥Twice daily (46)  28  (61%)  18  (39%)   
Frequency  < Twice daily (23)  15  (65%)  8    (35%)  0.796 
(N=69)         
         
Use of mouthwash  Yes (11)  6    (55%)  5    (45%)   
(N=65)  No (54)  34  (63%)  20  (37%)  0.737 
         
School Dental Care 
Service 
Participation 
Yes (38)  29  (76%)  9    (24%)   
No (30)  13  (43%)  17  (57%)  0.002 
(N=68)         
         
Parental Dental  Good (25)  17  (68%)  8    (32%)   
Knowledge  Moderate (40)  23  (58%)  17  (42%)   
(N=69)  Poor (4)  3    (75%)  1    (25%)  0.600 
         
Paternal  < Secondary (11)  10  (91%)  1    (9%)   
Educational Level  ≥Secondary (58)  33  (57%)  25  (43%)  0.043 
(N=69)         
         
Maternal   < Secondary (7)  7    (100%)  0    (0%)   
Educational Level  ≥Secondary (62)  36  (58%)  26  (42%)  0.040 
(N=69)        
         
Monthly Family   <10,000 (21)  15  (71%)  6    (29%)   
Income in HKD$  10,000‐29999 (22)  15  (68%)  7    (32%)   
(N=65)  >30000 (22)  11  (50%)  11  (50%)  0.327 
         
Parental Dental  Satisfied (9)  6    (67%)  3    (33%)   
Satisfaction  Not satisfied (60)  37  (62%)  23  (38%)  1.000 
(N=69)         
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4.1 Caries Experience of primary teeth in children aged 12 or below 
 
There were 45 patients aged 12 or below (mean age 6.14, S.D. = 3.25) with primary 
or mixed dentition. Their caries experience in mean dmft score was 1.36 (S.D. = 2.21). 
Twenty-seven (60%) of them had no caries experience (dmft = 0) in their primary teeth, but 
one child had the highest dmft score of 9. Seven children (16%) had a low caries experience 
(0 < dmft ≤ 2) and 11 (24%) had high caries experience (dmft > 2). The dmft score of cancer 
children aged 12 or below according to the studied variables is summarized in Table 3. Boys 
were found to have more caries experience. 
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Table  3    Caries  experience  of  primary  teeth  of  children  aged  12  or  below  according  to  demographic 
background,  diagnosis,  chemotherapy,  oral  hygiene  practices,  parental  dental  knowledge,  parental 
education levels, attendance of School Dental Care Service, parental dental satisfaction 
 
Variables  Group (N)  No Caries (%)* Low Caries (%)^ High Caries (%)£  p‐value
Gender 
(N=45) 
Male (31)  16  (51%) 4  (13%) 11 (36%)   
Female (14)  11  (79%)  3  (21%)  0   (0%)  0.019 
           
Place of Birth  Hong Kong (35)  21  (60%) 5  (14%) 9   (26%)   
(N=45)  Non‐local (10)  6    (60%) 2  (20%) 2   (20%)  0.893
     
Diagnosis  Leukaemia (28)  18  (64%)  5  (18%)  5   (18%)   
(N=45)  Solid Tumour (9)  5    (56%)  1  (11%)  3   (33%)   
  Haematological and  4    (50%)  1  (13%)  3   (37%)   
  other tumours (8)        0.763 
           
Chemotherapy  Active (29)  19  (66%) 5  (17%) 5   (17%)   
(N=45)  Completed (16)  8    (50%) 2  (13%) 6   (37%)  0.346
           
Tooth Brushing  ≥Twice daily (31)  18  (58%)  5  (16%)  8   (26%)   
Frequency  < Twice daily (14)  9    (65%) 2  (14%) 3   (21%)  0.903
(N=45)           
           
Use of mouthwash  Yes (7)  4    (57%)  0  (0%)  3   (43%)   
(N=42)  No (35)  21  (60%) 6  (17%) 8   (23%)  0.523
           
School Dental Care  Yes (29)  21  (72%)  3  (10%)  5   (18%)   
Service Participation  No (16)  6    (38%)  4  (25%)  6   (37%)  0.062 
(N=45)     
     
Parental Dental  Good (18)  8    (44%)  3  (17%)  7   (39%)   
Knowledge  Moderate (25)  18  (72%)  4  (16%)  3   (12%)   
(N=45)  Poor (2)  1    (50%)  0  (0%)  1   (50%)  0.180 
           
Paternal   < Secondary (6)  3    (50%)  1  (17%)  2   (33%)   
Educational Level  ≥Secondary (39)  24  (62%)  6  (15%)  9   (23%)  0.834 
(N=45)           
           
Maternal   < Secondary (4)  2    (50%)  1  (25%)  1   (25%)   
Educational Level  ≥Secondary (41)  25  (61%)  6  (15%)  10 (24%)  0.784 
(N=45)          
           
Monthly Family  
Income in HKD$ 
<10,000 (16)  10  (62%)  3  (19%)  3   (19%)   
10,000‐29999 (18)  9    (50%)  4  (22%)  5   (28%)   
(N=44)  >30000 (10)  8    (80%)  0  (0%)  2   (20%)  0.515 
           
Parental Dental 
Satisfaction 
Satisfied (5)  2    (40%)  1  (20%)  2   (40%)   
Not Satisfied (40)  25  (63%)  6  (15%)  9   (22%)  0.526 
(N=45)           
          
* dmft=0, ^ 0<dmft≤2, £dmft>2 
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4.2 Caries Experience of permanent teeth of children and adolescents aged 6 to  18 
 
The mean DMFT score of cancer children and adolescents, aged between 6 and 18, 
undergoing chemotherapy was 2.87 (S.D. = 3.17). Sixteen (34%) children had no caries 
experience (DMFT = 0), but the highest DMFT score was 14. Eight children (17%) had a low 
caries experience (0 < dmft ≤ 2) and 23 (49%) had high caries experience (dmft > 2). The 
DMFT score of children and adolescents aged between 6 and 18 according to studied 
variables were summarized in Table 4. Higher caries experience was found in participants 
who were not born in Hong Kong or whose mothers had low educational level. 
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Table  4    Caries  experience  of  permanent  teeth  of  children  aged  6  to  18  according  to  demographic 
background,  diagnosis,  chemotherapy,  oral  hygiene  practices,  parental  dental  knowledge,  parental 
education levels, attendance of School Dental Care Service, parental dental satisfaction 
 
Variables  Group (N)  No Caries (%)* Low Caries (%)^ High Caries (%)£  p‐value
Gender  Male (29)  11 (38%)  5  (17%)  13 (45%)   
(N=47)  Female (18)  5   (27%)  3  (17%)  10 (56%)  0.851 
           
Place of Birth  Hong Kong (34)  16 (47%) 4  (12%) 14 (41%)   
(N=46)  Non‐local (12)  0   (0%) 4  (33%) 8   (67%)  0.005
     
Diagnosis  Leukaemia (28)  11 (39%)  6  (22%)  11 (39%)   
(N=47)  Solid Tumour (12)  4   (33%)  1  (8%)  7   (59%)   
  Haematological and  1   (14%)  1  (14%)  5   (72%)   
  other tumours (7)        0.495 
           
Chemotherapy   Active (26)  10 (38%) 4  (15%) 12 (47%)   
(N=47)  Completed (21)  6   (29%) 4  (19%) 11 (52%)  0.792
           
Tooth Brushing  ≥Twice daily (33)  12 (36%)  6  (18%)  15 (46%)   
Frequency  < Twice daily (14)  4   (29%) 2  (14%) 8   (57%)  0.764
(N=47)           
           
Use of mouthwash  Yes (7)  3   (43%)  0  (0%)  4   (57%)   
(N=44)  No (37)  13 (35%) 5  (14%) 19 (51%)  0.583
           
School Dental Care  Yes (36)  11 (31%) 7  (19%) 18 (50%)   
Service Participation  No (10)  5   (50%)  1  (10%)  4   (40%)  0.568 
(N=46)     
     
Parental   Good (17)  6   (35%)  2  (12%)  9   (53%)   
Dental  Moderate (27)  9   (33%)  6  (22%)  12 (45%)   
Knowledge  Poor (3)  1   (33%)  0  (0%)  2   (67%)  0.930 
(N=47)           
           
Paternal   < Secondary (9)  1   (11%)  2  (22%)  6   (67%)   
Educational Level  ≥Secondary (38)  15 (40%)  6  (15%)  17 (45%)  0.256 
(N=47)           
           
Maternal  < Secondary (6)  0   (0%)  3  (50%)  3   (50%)   
Educational Level  ≥Secondary (41)  16 (39%)  5  (12%)  20  (49%)  0.025 
(N=47)          
          
Monthly Family 
Income in HKD$ 
<10,000 (13)  2   (15%)  4  (31%)  7   (54%)   
10,000‐29999 (16)  5   (31%)  2  (13%)  9   (56%)   
(N=43)  >30000 (14)  7   (50%)  2  (14%)  5   (36%)  0.316 
          
Parental Dental 
Satisfaction 
Satisfied (6)  2   (33%)  1  (17%)  3   (50%)   
Not satisfied (40)  13 (34%)  7  (17%)  20 (49%)  1.000 
(N=46)           
          
*: dmft = 0;  ^: 0<dmft≦2; £: dmft>2 
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4.3 Oral Mucosal Pathology 
Among the 69 patients, 17 (25%) were found to present with oral mucosal pathology 
which included oral mucositis (N=12, 17%), petechiae (N=4, 6%) and aphthous ulcer (N=3, 
4%). The prevalence of oral mucosal pathology according to gender, chemotherapy and 
diagnosis is shown in Table 5. For those with oral mucosal pathology, 15 (88%) are those 
under active chemotherapy. Patients with active chemotherapy had more oral mucosal 
pathology occurrence.  
 
Table  5  Oral  mucosal  pathology  prevalence  according  to  gender,  chemotherapy  and 
diagnosis (N=69) 
 
Variables  Group (N)  Presence (%) Absence (%)  p‐value
Gender  Male (44)  12 (27%) 32  (73%)   
  Female (25)  5   (20%) 20  (80%)  0.572
     
Chemotherapy  Active (41)  15 (37%) 26  (63%)   
  Completed (28)  2   (7%) 26  (93%)  0.009
     
Diagnosis  Leukaemia (39)  9   (23%) 30  (77%)   
  Solid Tumour (20) 4   (20%) 16  (80%)   
  Haematological and  
other tumours (10)
4   (40%) 6    (60%)  0.503
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Oral mucosal pathology prevalence according to blood cell count and use of anti-cancer 
drugs in patient with active chemotherapy were shown in Table 6 and Table 7 respectively. 
Lower white blood cell count, the use of cytotoxic antibiotics and alkylating agent on the 
patients with active chemotherapy were associated with higher oral mucosal pathology 
occurrence. 
Table 6 Oral mucosal pathology prevalence according  to blood  cell count  in patients with active 
chemotherapy (N=41) 
Cell type  Group (N)  Presence (%)  Absence (%)  p‐value 
RBC  Normal (22)  5   (23%) 17  (77%)  
  Abnormal (19)  10 (53%) 9    (47%) 0.600
     
WBC  Normal (21)  2   (9%)  19  (91%)   
  Abnormal (20)  13 (65%)  7    (35%)  <0.001 
         
Platelet  Normal (23)  6   (26%)  17  (74%)   
  Abnormal (18)  9   (50%)  9    (50%)  0.191 
         
PMN  Normal (26)  7   (27%)  19  (73%)   
  Abnormal (15)  8   (53%)  7    (47%)  0.108 
RBC Normal: >4x10^12   Abnormal: ≤4x10^12 
WBC Normal: >4x10^9   Abnormal: ≤4x10^9 
Platelet Normal: >200x10^9   Abnormal: ≤200x10^9 
PMN Normal: >1x10^9   Abnormal: ≤1x10^9
 
 
Table 7  Oral mucosal pathology prevalence according to use of anti‐cancer drugs (N=41) 
Anti‐Cancer Drugs  Group (N)  Presence (%)  Absence (%)  p‐value 
Antimetabolites  Yes (20)  9   (45%)  11  (55%)   
  No (21)  6   (29%)  15  (71%)  0.341 
         
Cytotoxic antibiotics  Yes (13)  10 (77%)  3    (23%)   
No (28)  5   (18%)  23  (82%)  <0.001 
         
Alkylating agent  Yes (10)  6   (60%)  4    (40%)   
  No (31)  9   (29%)  22  (71%)  0.013 
         
Plant alkaloids  Yes (9)  4   (44%)  5    (56%)   
  No (32)  11 (34%)  21  (66%)  0.701 
         
Topoisomerases 
inhibitor 
Yes (13)  7   (54%)  6    (46%)   
No (28)  8   (29%)  20  (71%)  0.168 
         
RTK inhibitor  Yes (5)  2   (40%)  3    (60%)   
  No (36)  13 (36%)  23  (64%)  1.000 
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Oral mucositis (N=10, 24%) was the commonest oral mucosal pathology found in the 
41 patients with active chemotherapy, followed by petechiae (N=4, 10%). Again, lower white 
blood cell count (Table 8) and the use of cytotoxic antibiotics and alkylating agents (Table  9) 
were associated with higher oral mucositis occurrence. 
 
 
Table 8 Oral mucositis prevalence according to blood cell count of patients receiving active 
chemotherapy (N=41) 
Cell type  Group (N)  Presence (%)  Absence (%)  p‐value 
RBC  Normal (22)  3   (14%) 19  (86%)  
  Abnormal (19)  7   (37%)  12  (63%)  0.144 
         
WBC  Normal (21)  2   (9%)  19  (91%)   
  Abnormal (20)  8   (40%)  12  (60%)  0.032 
         
Platelet  Normal (23)  6   (26%)  17  (74%)   
  Abnormal (18)  4   (22%)  14  (78%)  1.000 
         
PMN  Normal (26)  5   (19%)  21  (81%)   
  Abnormal (15)  5   (33%)  10  (67%)  0.453 
RBC Normal: >4x10^12   Abnormal: ≤4x10^12 
WBC Normal: >4x10^9   Abnormal: ≤4x10^9 
Platelet Normal: >200x10^9   Abnormal: ≤200x10^9 
PMN Normal: >1x10^9   Abnormal: ≤1x10^9 
 
Table 9 Oral mucositis prevalence according to use of anti‐cancer drugs (N=41) 
Anti‐Cancer Drugs  Group (N)  Presence (%)  Absence (%)  p‐value 
Antimetabolites  Yes (20)  6   (30%)  14  (70%)   
  No (21)  4   (19%)  17  (81%)  0.484 
         
Cytotoxic antibiotics  Yes (13)  7   (54%)  6    (46%)   
No (28)  3   (11%)  25  (89%)  0.005 
         
Alkylating agent  Yes (10)  5   (50%)  5    (50%)   
  No (31)  5   (16%)  26  (84%)  0.045 
         
Plant alkaloids  Yes (9)  3   (33%)  6    (67%)   
  No (32)  7   (22%)  25  (78%)  0.662 
         
Topoisomerases inhibitor  Yes (13)  4   (31%)  9    (69%)   
No (28)  6   (21%)  22  (79%)  0.698 
         
RTK inhibitor  Yes (5)  1   (20%)  4    (80%)   
  No (36)  9   (25%)  27  (75%)  1.000 
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5.  Discussions 
 
Evidences in current literature between chemotherapy and caries are conflicting and 
inconclusive (Wogelius et al., 2008). Adverse effects consequent to cancer therapy, 
particularly salivary gland dysfunction, are known risk factors for dental caries (Wogelius et 
al., 2008). In our study, prevalence of dental caries in both the primary and permanent 
dentition was found to be similar to that of the general population. This could be explained by 
the fact that salivary gland dysfunction induced by chemotherapy is only transient. Similar 
findings were also made by Dens et al. in long-term event-free children who had completed 
cytotoxic treatment: it had no long-term effects on salivary caries risks (Dens et al., 1996). In 
addition, lower caries prevalence was observed in children born in Hong Kong. Perhaps 
water fluoridation, good availability of fluoride toothpaste, easy access to dental care as well 
as SDCS for children in Hong Kong had contributed to the lower caries experience in 
children born in Hong Kong. It had been shown that low parental educational level was a risk 
factor of caries in children (Grindefjord et al., 1993). In majority of the patients, mothers 
were the primary care-takers of the children. Perhaps it was the increased dental awareness 
and knowledge about caries among mothers who attained secondary education or above 
contributed to the lower caries experience in their children. 
 
Oral mucositis was seen in 25% of the active patients, much lower than the 60% 
incidence reported in literatures (Cheng et al., 2001). This may be attributed to a variety of 
factors, including differences in chemotherapy protocols, use of other drugs that may cause 
OM with or without concurrent chemotherapy, individual patient’s response and the use of 
agents that may reduce incidence of OM, such as chlorhexidine mouthrinse, on patients. 
Further investigations are required to verify and account for the differences. This study found 
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more OM in patients taking cytotoxic antibiotics and alkylating agents, which is in agreement 
with that reported in other literatures. (Kostler et al., 2009). Cytotoxic antibiotics interfere 
with DNA/ RNA synthesis in cells, while alkylating agents attach an alkyl group to DNA in 
body cells. Oral mucosal epithelial cell renewal is thus affected, leading to atrophy and 
ulceration (Sonis, 1998). Leukopenia had been found to be associated with the occurrence of 
OM; this is also consistent with the findings by Raber-Durlacher et al (2000). Sonis 
suggested that neutropenia predisposed ulcerated oral mucosa to super-infection which 
aggravated the mucositis. (Sonis, 1998). Meanwhile, no significant relationship had been 
found between OM and counts of other blood cell types.  
 
Haematopoietic stem cell transplantation (HSCT) offers a possible cure to many 
haematological malignancies (Copelan, 2006). However, graft versus host disease (GVHD) 
may arise as a result of allogenic donor cells’ response against host tissues. Oral lesions, 
ranging from hyperkeratosis to ulceration, are commonly seen (Schubert et al., 2004). 
Treatment using immunosuppressants and corticosteroids predisposes patients to 
opportunistic infection. Also, cyclosporine, the widely used immunosuppressant, is a well-
known cause of drug-induced gingival hyperplasia.  
 
Among the parents interviewed in the study, although around one third of them had 
good dental knowledge, the majority had quite a number of misconceptions on the causes of 
tooth decay, the effects of fluoride on tooth substance as well as the causes of periodontal 
disease and its prevention. Clearly, the level of dental knowledge of the parents was yet to be 
improved. And since poor oral hygiene was associated with more severe OM (Wuketich et al., 
2011), oral hygiene education should be reinforced to minimize the effects of chemotherapy 
on the oral tissues and to maintain oral health.  
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The majority of parents were not satisfied with their children’s oral health conditions. 
One would naturally assume that parents who are not satisfied with their children’s oral 
health would pay more attention to it, either through vigorous oral hygiene practice or 
professional dental treatment, which should reduce caries incidence. However, parental 
satisfaction had not been found to be associated with the patients’ caries experience in this 
study. Perhaps, it was because with cancer therapy in their mind, oral health was not their 
priority. On the other hand, their dissatisfaction with oral condition might be related to 
painful mucosal changes rather than caries. 
 
This study can serve as a pilot study for a larger scale survey, which can provide a 
longitudinal follow up of patients and increased sample size by recruiting patients from the 4 
major hospitals caring for the cancer children and adolescent in Hong Kong. Follow-up of the 
patients should be done by clinical dentists. This could help better evaluate the relationship 
between chemotherapy and oral condition. 
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6.  Conclusions 
 
From the results of this public health project, the following conclusions were made about 
the paediatric and adolescent oncology patients in Hong Kong:  
1) More than half of paediatric and adolescent oncology patients (57%) suffered from 
leukaemia. Majority of them (67%) brushed their teeth twice or more daily, but not many 
(16%) used mouthrinse. Many of them (55%) attended the government School Dental 
Care Service. Many parents of the patients received at least secondary school education 
(Father: 84%, Mother: 90%) and majority of them (94%) had moderate or good dental 
knowledge. The most common anti-cancer drug active patients received was 
antimetabolites (49%). 
2) The caries experience of primary teeth in children aged 12 or below with cancer therapy 
measured by mean dmft index was 1.36 (S.D. = 2.21). The caries experience of patients 
aged 6 to 18 with chemotherapy measured by mean DMFT index was 2.87 (S.D. = 3.17). 
Thirty eight percent of the patient had no caries experience.  
3) The prevalence of oral mucosal pathology of paediatric and adolescent oncology patents 
is 25%. Majority of patients with oral mucosal pathology (88%) are those under active 
chemotherapy. For these patients with active chemotherapy, oral mucositis was the most 
common oral mucosal complications detected (24%). 
4) The caries experience in primary teeth of boys was higher than that of girls. Children and 
adolescents who were not born in Hong Kong and with low maternal educational level 
had higher caries experience in their permanent teeth. 
5) Personalized oral health education was provided to all participants. An oral health talk 
was successfully conducted and was well received by participants and their parents.  
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7.  Recommendations 
This study was a student community health project (CHP). Only a cross-sectional study 
was performed. The timetable for data collection was 2 weeks. In order to recruit a more 
conclusive sample size, we have extended the period of clinical examination and data 
collection to 11 weeks. Our visit to QMH was scheduled on every Monday morning. Since 
the presentation of OM varies over the course of chemotherapy, the mucosal status at the time 
of examination might not represent the full effects of chemotherapeutic intervention on the 
oral mucosa. Longitudinal study is more desirable so that patients can be followed up in 
particular the complications of chemotherapy. This could render a comprehensive correlation 
between chemotherapy and its adverse effects on oral health. 
Sample size was limited not only by the time interval, but also by the fact that subjects 
were only recruited from QMH, despite an extended period of 11 weeks and good response 
rate. There are three other hospitals admitting paediatric patients for chemotherapy which are 
Tuen Mun Hospital, Prince of Wales and Princess Margaret Hospital. More paediatric cancer 
patients can be recruited if these hospitals can be included in the study. 
We found our personal interactions with the cancer patients an invaluable experience. It 
is a ubiquitous chance in our career life to witness this great amount of cancer patients. It 
provides us with the precious opportunity to have a profound understanding of their physical 
and psychological burdens. With this experience, we will be better equipped in meeting the 
needs and wants of these patients in the future.  We bear the responsibility to serve the 
community by improving their oral health. Therefore, we recommend visits to special needs 
centres be incorporated into the undergraduate curriculum to enrich the BDS learning 
experience.  
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8.  Reflections 
 
It has been an invaluable experience for us, as a group of forth year dental students, to 
participate in this community health project. We have read from textbooks the oral 
manifestations of chemotherapy as well as their management, but never did we have a chance 
to physically meet the patients, and to look into and think about what they really need.  
 
In the past six months, from preparatory work to meeting the patients, from data analysis 
to writing the report, we learnt how a community health project is conducted step by step. It 
entails detailed planning and a considerable amount of time. Through this community health 
project, we learnt to appreciate the research efforts behind various projects within the 
scientific community. 
 
Collecting data and managing suffering patients at the same time proved to be a 
challenge. We are grateful to our supervisors and the staff of Queen Mary Hospital for their 
patience and guidance; they taught us how to approach and handle each patient with great 
care and the infection control protocol in a hospital setting. As the treatment status and its 
influence on oral health condition are different for each patient, we spent a lot more time on 
each individual to consider their situations and give feasible and practical advices. Such an 
experience is what distinguishes our project from the others.   
 
There is considerable need for dental advice and education from both the patients and 
their families. It was a great pleasure to interact with the patients and their parents in persons 
at the ward on a weekly basis. Being able to examine and serve the paediatric cancer patients 
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in the ward was an eye-opening and thought-stimulating experience that makes us think what 
we, a group of dental students and soon-to-be dentists, could do for this special needs group.  
  
Many patients in the ward were dealing with life and death on a regular basis. We were 
regretful to know that one of them passed away during our period of data collection. However, 
most of the patients and parents were able to look on the brighter side, and face their 
difficulties with an optimistic attitude. It was inspirational to see them so fragile yet so strong; 
their unwavering will to lead a happy and loving life has set an example for all of us. This 
encouraged us to contemplate more deeply into the meaning of life.  
 
We have also submitted our project to the 2nd Hong Kong International Dental Expo and 
Symposium. Through this we learnt how to make an informative and attractive poster. It 
brings us a great sense of satisfaction to see our work shown at the exhibition. 
 
Last but not least, we would like to express our greatest gratitude to facilitators who 
sacrificed their time, gave us their advices, and shared with us their precious experiences 
throughout the project.  
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11.  Appendices 
 
I. Project Timeline 
 
 
Date Activities 
26/11/2010 Topic brainstorming 
03/12/2010 Topic research 
10/12/2010 Finalize topic 
21/01/2011 Study design 
 Inter-examiner calibration exercises 
 Training in clinical photography 
28/01/2011 Submission of documents and protocols to QMH 
31/01/2011 Preparation of clinical examination 
07/02/2011 Data collection at QMH 
14/02/2011 Data collection at QMH 
21/02/2011 Data collection at QMH 
28/02/2011 Data collection at QMH 
07/03/2011 Data collection at QMH 
14/03/2011 Data collection at QMH 
21/03/2011 Data collection at QMH 
28/03/2011 Data collection at QMH 
04/04/2011 Data collection at QMH 
11/04/2011 Data collection at QMH 
18/04/2011 Data collection at QMH 
25/04/2011 Statistical analysis 
09/05/2011 Oral Health Education Presentation 
16/05/2011 Report write-up 
23/05/2011 Preparation for oral presentation 
27/05/2011 Project submission 
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II. Ethics Approval 
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III. Patient Consent Form (Chinese) 
  
CONFIDENTIAL 
 
致家長 / 監護人: 
 
我們是香港大學牙醫學院四年級學生。為了解香港兒童癌病患者口腔疾病狀況，香港大學醫學院及牙醫學院將於二零一一
年二月一日起在瑪麗醫院兒童及青少年科進行口腔疾病研究。我們誠邀你的孩子參加是次研究活動。 
 
如果你同意讓你的孩子參加這項研究，我們請你先填寫一份口腔健康問卷，完成後可交還給瑪麗醫院兒童及青少年科。我
們會致電預約你的孩子，在瑪麗醫院兒童及青少年科病房裡接受口腔檢查。 
 
牙科醫生會用口鏡為你的孩子作一個簡單口腔檢查。我們不會為他拍 X光照片。你將會收到一份關於你的孩子口腔健康狀
況和治療需要的報告。你可帶他到任何牙科診所接受自費治療。若有需要，我們的牙醫會轉介你的孩子到香港菲臘牙科醫院跟
進，這項服務需要轉介信及預約，詳情請致電 28950287 與朱振雄醫生聯系。 
 
參與這項研究活動純為自愿性質，所有收集的資料將會保密。您可選擇不讓您的孩子參與，他亦可以隨時退出。在以上兩
種情況下，您的孩子的治療權利不會受到任何影響。 
 
家長請填妥以下回條，並交回瑪麗醫院兒童及青少年科以便匯集處理。 
 
 
 
 
 
 
 
香港大學牙醫學院 香港大學李嘉誠醫學院 香港大學牙醫學院 
四年級牙科學生 兒童及青少年學系  
袁慧蒔 陳志峰教授 朱振雄副教授 謹啟 
  二零一一年二月一日 
 
 
家長同意書 
 
本人 , (身份證號碼  ) 是   (孩子姓名) 的家長 / 監護人*。 
本人明白以上研究的目的和內容，並 不同意 / 同意*  讓我的孩子參與這項口腔檢查。 
若牙科醫生發現有需要，本人 不同意/ 同意 *  讓我的孩子接受氟素治療。 
本人明白參與是純自愿性質的，而我的孩子可以於參加後隨時選擇退出，而不會有任何損失。 
(* 請刪去不適用) 
本人( 家長 / 監護人*) 簽名：  日期： _____________________                     
 
聯絡電話:   
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Patient Consent Form (English) 
 
CONFIDENTIAL 
 
 
February 1, 2011. 
Dear Parent / Guardian, 
 
Invitation for participants of a study on oral health status of child cancer patients 
 
We are a group of 4th year Bachelor of Dental Surgery (BDS) students from the Faculty of Dentistry of The University of 
Hong Kong currently conducting a study to investigate the oral health status of children with cancer. We would like to invite 
your child to participate in this study. 
 
If you agree to join us, please complete an oral health survey and return to the Department of Paediatrics and Adolescent 
Medicine, Queen Mary Hospital. We will make an appointment with your child for an oral examination in the ward of 
Children’s Centre for Cancer and Blood Disease, Department of Paediatrics and Adolescent Medicine, Queen Mary Hospital. 
 
We would use a dental mirror during the simple oral examination. We will not take any X-ray. You would receive a report 
concerning your child’s oral health status and treatment needs. You may bring your child to any dentists for the required 
treatments at cost. The dental student may also refer your child to the Prince Philip Dental Hospital for follow-up. A referral 
letter and appointment booking is required. For further details, please contact our supervisor Dr. CH Chu on 2895 0287. 
 
It is totally voluntary for you and your child to participate in this study. All data collected would be kept strictly confidential. 
You can choose not to let your child join, or to quit at any time during the study. There will be absolutely no effects on the 
treatment being provided or to be provided. 
 
Please fill in the Consent below and return to the Department of Paediatrics and Adolescent Medicine, Queen Mary Hospital. 
 
 
 
 
 
 
 
Miss WS Yuen Prof Godfrey CF Chan Dr. CH Chu 
Fourth Year BDS Student 
Faculty of Dentistry 
Dept. of Paediatrics and Adolescent 
Medicine 
Faculty of Dentistry 
 
 
Consent 
 
I am  , (HKID No.: ) the Parent / Guardian* of  (Child’s name). 
I understand the aims and the content of the study. I Agree/Disagree* to let my child participate in the study. If found 
necessary, I Agree / Disagree* my child to receive fluoride treatment. I understand that this study is totally voluntary, and my 
child can quit at any time during the study without any loss. 
Signature of the Parent / Guardian* :    Date:     
Contact Number:     
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IV. Photo Consent Form  
  
CONFIDENTIAL 
 
 
Project:  Oral health status of paediatric and adolescent oncology patients with chemotherapy in 
Hong Kong 
Supervisor: Dr. CH Chu, Associate Professor, the University of Hong Kong 
 
CONSENT FORM FOR PHOTOGRAPH TAKING 
 
I,  the  undersigned,  hereby  warrant  that  I  am  the  parent/  guardian*  of 
___________________ (Patient’s name) __________________  (HKID number) and consent 
to and authorize the University of Hong Kong to use all or any photographs taken from my 
child,  regardless  of  modifications  or  alterations,  for  the  purposes  of  academic  research 
and/or publication. 
 
Signature: _________________      Date: ____________________ 
 
*Please delete as appropriate. 
 
 
(中文譯本) 
採用照片之同意書 
 
本人茲證明為 ___________________ (病人姓名)___________________(香港身份證號碼) 之 家
長/ 監護人*。不論照片有否經過修改或更改，本人同意及授權香港大學採用為本人子女所拍
攝之所有或部份照片，用作學術研究或論文發表用途。 
 
簽名: ___________________    日期: ____________________ 
 
*請把不適當的選項劃掉 
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V. Medical History Record Form 
 
CONFIDENTIAL 
 
  Date: ______________________ 
 
Personal Particulars 
Name:    Gender:   
DOB:     
 
Cancer – Medical History 
Diagnosis   
Date of Diagnosis                                                              
 
Chemotherapy 
 Date of first chemotherapy:____________________ 

 Active Chemotherapy 
Antimetabolites 
Cytotoxic antibiotics 
Plant alkaloids 
Topsoisomerases inhibitors
RTK inhibitors 
 
 Maintenance 
 
   
Remarks:   
   
   
   
   
   
   
   
   
   
   
 
Patient Number:   
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VI.  Dental Charting Form 
 
 
Clinical Record Form 
 
Patient No.:  Date:    
Operator:   
 
Clinical Assessment 
 
ORAL MUCOSA 
 
CONDITION 
 
0 = No abnormal 
condition 
1 = Malignant 
tumour 
2 = Leukoplakia 
3 = Lichen planus 
4 = Aphthous 
ulceration 
5 = Herpetic 
ulceration 
6 = Acute 
necrotizing 
gingivitis 
7 = Candidiasis 
8 = Petechiae 
9 = Abscess 
   SCALE 
 
0 = No mucositis 
1 = Soreness/erythema 
2 = Erythema, ulcers 
but able to eat solids 
3 = Ulcers but requires 
liquid diet 
4 = Oral alimentation 
not possible 
 
CONDITION 
 
0 = No abnormal 
condition 
1 = Malignant tumour 
2 = Leukoplakia 
3 = Lichen planus 
4 = Aphthous ulceration 
5 = Herpetic ulceration 
6 = Acute necrotizing 
gingivitis 
7 = Candidiasis 
8 = Petechiae 
9 = Abscess 
  LOCATION 
 
0 = Vermilion border 
1 = Commissures 
2 = Lips 
3 = Sulci 
4 = Buccal mucosa 
5 = Floor of mouth 
6 = Tongue 
7 = Hard and/or soft palate 
8 = Alveolar ridges/gingival 
9 = Not recorded 
 
      
      
      
      
 
 
CARIES STATUS 
dmft / DMFT: 
 
17 16 15 14 13 12 11 21 22 23 24 25 26 27
             
             
  55 54 53 52 51 61 62 63 64 65   
  85 84 83 82 81 71 72 73 74 75   
              
             
47 46 45 44 43 42 41 31 32 33 34 35 36 37
 
Code: 0 - Sound; 1 - Decayed; 2 – Filled with decay; 3 - Filled without decay; 4 - Missing due to caries;  
5 - Missing due to other reasons; 9 – Excluded 
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VII.  Parent Questionnaire (Chinese) 
 
口腔健康調查 2011 
Date: ________________                          家長問卷 
Name: ___________________    QM No. ___________   Subject No._________   
請選擇一個最適當的答案，在該格子內加上√號 
 
1. 你的孩子平均每天刷牙多少次？ 
 
   □1．兩次以下 
   □2．兩次或以上  
 
2. 你的孩子是否有使用漱口水的習慣?   
   
   □1．沒有 
   □2．有 
  
3. 你滿意你孩子的牙齒和口腔(包括唇、顎骨和牙骹)的健康嗎? 
 
    □1．滿意 
    □2．不滿意 
 
4. 閣下是上述兒童的： 
 
    □1．父親 
    □2．母親 
    □3．其他親人或監護人，請註明：___________________                                    
 
5. 上述兒童是否於香港出生? 
 
    □1．是 
    □2．不是 
 
6. 上述兒童有否參加過任何牙科保健計劃？ 
 
    □1．有 
    □2．沒有 
 
7. 上述兒童的父親的教育程度： 
 
    □1．小學或以下 
    □2．中學或以上 
 
8. 上述兒童的母親的教育程度： 
 
    □1．小學或以下 
    □2．中學或以上 
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9. 閣下家庭每月總收入是： 
 
    □1．$10,000 以下 
    □2．$10,000 – 29,999 
    □3．$30,000 或以上 
 
10. 口腔健康常識 (21 項目) 
 
 蛀牙的成因是： 
     
a)  吃糖太多 是□ 否□ 不知道□ 
b) 牙齒不潔 是□ 否□ 不知道□ 
c)  牙蟲侵蛀 是□ 否□ 不知道□ 
d)  熱氣 是□ 否□ 不知道□ 
 
 防止蛀牙的方法是： 
     
a)  服用藥物 是□ 否□ 不知道□ 
b) 飲涼茶 是□ 否□ 不知道□ 
c)  用含氟素牙膏刷牙 是□ 否□ 不知道□ 
d)  減少吃糖次數 是□ 否□ 不知道□ 
 
 氟素對牙齒的影響是： 
     
a)  沒有影響 是□ 否□ 不知道□ 
b) 防止蛀牙 是□ 否□ 不知道□ 
c)  潔白牙齒 是□ 否□ 不知道□ 
d)  防止牙周病 是□ 否□ 不知道□ 
 
 以下食物會引起蛀牙 
     
a)  汽水 是□ 否□ 不知道□ 
b) 雪糕 是□ 否□ 不知道□ 
c)  芝士 是□ 否□ 不知道□ 
d)  花生 
 
是□ 否□ 不知道□ 
 牙齒出血的成因是： 
     
a)  牙齒不潔 是□ 否□ 不知道□ 
b) 牙肉間中出血是正常的 是□ 否□ 不知道□ 
 
 防止牙周病的方法是： 
     
a)  刷牙以保持口腔清潔 是□ 否□ 不知道□ 
b) 鹽水漱口 是□ 否□ 不知道□ 
c)  定期洗牙 是□ 否□ 不知道□ 
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Parent Questionnaire (English) 
 
Oral Health Survey 2011 
Date: ________________          Parent Questionnaire 
Name: ___________________    QM No. ___________    Subject No._________   
 
Please select the most appropriate answer and put a √ in the checkbox  
 
1. How many times does your child brush, on average, per day? 
 
   □1．Less than two times 
   □2．Two times or more 
 
2. Does your child have the habit of using mouthrinse?   
     
   □1．Yes  
   □2．No  
  
3. Do you satisfy with the oral health of your child (including lips, jaw bone and joints)? 
 
    □1．Satisfied  
    □2．Unsatisfied  
 
4. You are the child’s: 
 
    □1．Father  
    □2．Mother  
    □3．Relative/Guardian, please specify: ___________________                                    
 
5. Was the child born in Hong Kong? 
 
    □1．Yes 
    □2．No 
 
6.  Has the child been a participant in the School Dental Care Service? 
 
    □1．Yes 
    □2．No 
 
7. The education level of the child’s father is： 
 
    □1．Primary school or below 
    □2．Secondary school or above 
 
8. The education level of the child’s mother is： 
 
    □1．Primary school or below 
    □2．Secondary school or above 
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9. The monthly family income is: 
 
    □1．Below $10,000 
    □2．$10,000 – 29,999 
    □3．$30,000 or more 
 
10. Common Dental Knowledge (21Items) 
 
 Causes of tooth decay： 
   
a)   Too Much Sweets  Yes□  No□  Not sure□ 
b)  Dirty Teeth  Yes□ No□ Not sure□ 
c)   Bacterial Invasion  Yes□  No□  Not sure□ 
d)   Re‐qi (Hot Air)  Yes□  No□  Not sure□ 
 
 Means to prevent tooth decay： 
     
a)   Medicine  Yes□  No□  Not sure□ 
b)  Chinese Herbal Tea  Yes□  No□  Not sure□ 
c)   Fluoridated Toothpaste  Yes□  No□  Not sure□ 
d)   Reduce Frequency of Sugar Intake   Yes□  No□  Not sure□ 
 
 Effects of fluoride on teeth： 
     
a)   No Effect  Yes□  No□  Not sure□ 
b)  Prevent Tooth Decay  Yes□  No□  Not sure□ 
c)   Tooth Whitening  Yes□ No□ Not sure□ 
d)   Prevent Gum Disease  Yes□  No□  Not sure□ 
 
 Would the following food stuffs cause tooth decay? 
     
a)   Soft Drinks  Yes□  No□  Not sure□ 
b)  Ice Creams  Yes□  No□  Not sure□ 
c)   Cheese  Yes□ No□ Not sure□ 
d)   Peanuts 
 
Yes□  No□  Not sure□ 
 Reasons for bleeding gum： 
     
a)   Dirty Teeth  Yes□ No□ Not sure□ 
b)  Occasional Bleeding is Normal  Yes□  No□  Not sure□ 
 
Ways to prevent gum disease： 
     
a)   Tooth Brushing   Yes□ No□ Not sure□ 
b)  Saline Mouthrinse  Yes□  No□  Not sure□ 
c)   Regular Scaling  Yes□ No□ Not sure□ 
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VIII.  Oral Examination Report (Chinese) 
 
 
 
 
口腔健康調查報告撮要 
 
日期 :    
 
致______________________ 家長: 
 
多謝您同意  貴子弟參加是次口腔健康檢查。 
這是一個簡單的檢查，過程並不包括拍攝 X 光片。 
經檢查後，我們發現  貴子弟 
□ 沒有蛀牙 
□ 最少有____隻 蛀牙 
□ 牙齦發炎 
□ 口腔衛生情況   良好 /  一般 /  欠佳 
□ 其他問題: _________________________ 
 
 
我們建議  您的孩子需要 
□ 繼績保持口腔衛生 
□ 盡快尋求牙科治療  
□ 轉介到香港菲臘牙科醫院兒童齒學跟進，約見日期及時間：_______________________ 
 詳情請致電 2859 0287 與朱振雄醫生聯系。 
 
 
牙科醫生:_______________________ 
       朱振雄醫生 
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Oral Examination Report (English) 
 
 
 
Summary of Oral Health Status of Your Child 
 
Date :    
 
Dear Parent/ Guardian, 
 
Thank you very much for letting your child participates in our study. 
We have performed a simple oral examination on your child without taking any X-ray. 
 
After examination, we found that your child –  
□ Has no decayed teeth 
□ Has at least   decayed teeth 
□ Has gum inflammation 
□ Has good / average / poor oral hygiene 
□ Has other oral problem: _________________________ 
 
We suggest that your child should -  
□ Keep good oral hygiene  
□ Seek dental treatment as soon as possible 
□ Be referred to Paediatric Dentistry Clinic, Prince Philip Dental Hospital for follow-up treatment.  
Appointment date & time: ____________________________________ 
Please contact Dr. CH Chu on 2859 0287 for further details. 
 
 
Dentist: ___________________________ 
   Dr. CH Chu
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IX.  Oral Health Education Talk Advertisement 
 
 
 
      日期：二零一一年五月九日 （星期一） 
      時間：上午十時至十一時半 
      地點：K838 研討室 
       內容：講述癌病兒童的口腔問題及相對的口腔護理。 
    兒童齒科專科醫生會  在場解答題問，更設有環節供家長 
       分享護理心得。 
                  
                                                     是次講座由香港大學牙醫學院舉辦。 
                                                                         歡迎出席﹗ 
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X.  Oral Health Education Talk PowerPoint Presentation (Chinese) 
 
 
 
 
香港大學牙醫學院
 
講座內容
• 是次活動詳情
• 黏膜炎
• 蛀牙
• 牙周病
• 口腔護理
        
是次活動詳情
• 問卷調查
• 口腔檢查
– 蛀牙情況
– 牙周病情況
–黏膜炎
• 口腔檢查報告
 
癌症兒童可能出現的口腔問題
•口腔乾燥
•口腔黏膜潰瘍或發炎 (黏膜炎 )
•蛀牙
•牙齒發育不全
•延遲出牙
•口臭
•較容易受感染
  
黏膜炎
成因與預防
 
黏膜炎的徵狀
•大約20%接受化療或放射療法的病人會經歷
口腔黏膜潰瘍
•通常在化療或放射療法後 3-15 日內發生
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黏膜炎的徵狀
•口腔黏膜先變白然後變紅，發炎和潰瘍
•口腔黏膜會感覺到疼痛. 疼痛的程度通常是
取決於組織損傷程度. 疼痛經常被描述為燒
灼感伴隨著發紅
•由於疼痛， 病人可能會出現說話和進食的
困難
•潰瘍可能成為感染病毒, 細菌或真菌的渠道
•通常在化療或放射療法後2-3週內逐漸康復
 
處理方法
•避免刺激口腔黏膜
•保持良好的口腔衛生. 正確使用牙刷和 漱
口水
•鹽水可以舒緩疼痛，並清除食物顆粒，以
避免感染
•多喝液體和吃柔軟，無刺激性的食物
•保持均衡的營養
  
蛀牙
成因與預防
 
蛀牙的成因
• 食物 牙菌膜 酸素
• 唾液  中和酸素
  
癌症病人蛀牙率較高的成因
• 飲食習慣改變
• 進食次數頻密
• 食物較軟和含高糖份
• 因牙齒敏感導致口腔
護理困難
• 口水分泌減少
 
蛀牙的徵狀
• 初期
– 無痛
– 牙齒表面完整
  
蛀牙的徵狀
•中期
–出現蛀洞
–進食時牙齒疼痛
 
蛀牙的徵狀
• 後期
– 明顯蛀洞
– 劇痛
– 牙髓壞死 (無痛)
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治療方法
•初期
–高濃度氟化物
 
治療方法
•中後期
–補牙
–人造牙冠
–杜牙根
–脫牙
  
預防方法
• 飲食習慣
– 避免正餐以外的時間進食
– 減少飲用果汁汽水
 
預防方法
• 口腔清潔
– 早晚用含氟化物牙膏刷牙
  
預防方法
• 定期檢查口腔
– 預防蛀牙治療
– 牙紋防蛀劑
 
牙周病
成因與預防
  
甚麼是牙周病?
• 牙菌膜積聚在牙肉邊
緣
– 引致牙周組織發炎
 
牙周病的徵狀
–牙肉腫痛
–刷牙時牙肉容易出
血
–牙石積聚
–有口臭
–牙肉萎縮，部分牙
根露出，使牙齒看
來長了
–牙齒變鬆或移位，
甚至脫落
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怎樣預防牙周病?
•徹底清除牙菌膜 (使用刷牙, 牙線, 牙縫刷
等工具)
•每年最少檢查口腔一次
•保持身心健康
 
正確口腔護理
  
接受治療前後的口腔護理
•要求處方無糖份藥物
•早晚以及進食後刷牙
•多飲水
•用紗布包裹著手指 清理藏在口腔裡的食物
•兒童如果感覺到口腔乾燥，可以使用碳酸
氫鈉漱口水(蘇打粉開水) 或含氟化物(不含
酒精)的漱口水
 
如何選擇牙刷
•能在口腔內靈活地轉動，刷到每一個牙面
•刷毛柔軟
  
• 刷頭大小應根據口腔大小選擇
– 6-12歲
• 五毫子硬幣直徑(~22mm)
– 12歲以上
• 一元硬幣直徑(~25mm) 
 
牙膏
• 含氟化物牙膏
[Fluoride]
  
有效的刷牙方法
•每天早上起床及晚上睡前刷牙
•牙刷斜放在牙肉邊緣
•必須有次序地刷牙
牙菌膜積藏在牙齦邊緣的齦溝 牙刷斜放於牙齦邊緣
 
先刷外側面
• 牙刷斜放在牙齦邊緣
• 牙刷應與成45度
• 兩至三顆牙齒為一組
•每組刷5-10次
• 適中力度
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再刷內側面
重複以上動作
 
刷門牙內側面
• 牙刷要直立放置
• 適中的力度從牙齦刷向牙
冠
  
最後咀嚼面
• 牙刷放在咀嚼面上前後移動
 
常遇到的困難及解決方法
• 難以接觸到的牙面
– 下排牙齒近舌頭的內側面
– 參差不齊的牙齒
• 解決方法
–刷頭細小的牙刷或
–單頭牙刷清潔
  
•刷牙時想嘔吐
•解決方法
–刷頭細小的牙刷
 
• 刷牙時牙肉出血及腫痛
• 牙菌膜積聚引致牙齦發炎
– 軟毛牙刷清除積聚的牙菌膜，
• 發炎的現象消失
• 牙肉回復健康
  
接受癌症治療中的口腔護理
化療以及骨髓移植
• 停止刷牙和使用牙線
• 用沾有不含酒精的葡萄糖酸氯己定漱口水的
紗布或棉花棒清潔牙齒
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Oral Health Education Talk PowerPoint Presentation (English) 
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Caries characteristic
• Initial stage
–No pain
–Tooth with intact surface
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56 
 
  
  
  
  
57 
 
 
  
  
 
58 
 
XI.  Equipment List 
 
 
CPI probe x 20 
Gloves (Small x 2 boxes) 
Gown x 60 
Masks x 60 
Head Cap x 60 
OHI Model x 1 
Paper Towel x 2 rolls 
Tray x 1 
Bib x 100 
Sterilized Gauze x 10 pack 
Garbage Bag x 40 
Disposable Mirror x 100 
Handle for Disposable Mirror x 2 
Camera x 1 
Retractor (Small) x 15 
Intra-oral mirror (For photographs) x 10 
Clipboard x 4 
Pencil x 12 
Eraser x 4 
Medical History Record Form x 100 
Charting Form x 100 
Patient Consent Form x 100 
Photo Consent Form x 30 
Questionnaires x 50 each 
Mouth Rinse Identification Photo x 4 sets 
Oral Examination Report x 100 
Oral Health Education Talk Advertisement x 100 
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XII.  Poster presented at the 2nd HKIDEAS 2011 
 
 
 
Oral mucosal status of children and adolescent
undergoing cancer therapy in Hong Kong
ML Tsang1, CY Cheung1, SLC Cheung1, AYH Kung1, MN Kwok1, KT Tang1,
SW Wong1, WSV Yuen1, GCF Chan2, CH Chu1
1 Faculty of Dentistry, The University of Hong Kong, Hong Kong SAR, China
2 LKS Faculty of Medicine, The University of Hong Kong, Hong Kong SAR, China
AIM
To study the oral mucosal status of paediatric and
adolescent cancer patients receiving combination
chemotherapy.
METHOD
All patients, aged 18 or below, undergoing
chemotherapy for malignancies at the Department of
Paediatrics and Adolescent Medicine, Queen Mary
Hospital were invited to participate. Ethics approval
had been sought (IRB UW10‐294). Oral mucosal
examination using WHO criteria (Table 1) was
performed and medical history was taken with
parental consent.
RESULTS
Forty‐one (27 male) patients with a mean age of 8.7
(S.D. = 4.9) joined the study. Among them, 24 were
diagnosed with acute leukaemia, 5 with
haematological malignancies other than leukaemia,
and 12 with solid tumours.
Antimetabolites, cytotoxic antibiotics, alkylating
agents and plant alkaloids were administered in 49%,
32%, 24% and 22% of them, respectively. Twenty six
(63%) patients showed no mucosal complications.
The commonest oral complication is oral mucositis
(24%) followed by petechiae (10%).
For those with oral mucositis (Figure 1), 40% of the
patients presented WHO grade 1 mucositis, and
prevalence of grade 2, 3 and 4 mucositis were 40%,
10% and 10% respectively (Figure 2).
There were more oral mucositis in patients taking
cytotoxic antibiotics (p=0.005), alkylating agent
(p=0.045), and with white blood cell count below
4x109/L (p=0.032). One child had oropharyngeal
graft‐versus‐host disease, or GVHD (Figure 3)
following haematopoietic stem cell transplantation;
and another one had severe opportunistic
oropharyngeal infection, caused by herpes simplex
virus (Figure 4).
CONCLUSION
Many paediatric and adolescent cancer patients had
no significant mucosal complications receiving current
chemotherapy. For those with mucosal changes, oral
mucositis was the commonest complications; and it
was found in association with the use of cytotoxic
antibiotics and leukopenia. Severe complications such
as oropharyngeal graft‐versus‐host disease and
orofacial opportunistic infection were observed but
were relatively uncommon.
Figure 4 Herpes simplex infection on 
top of oral mucositis
Table 1 WHO oral mucositis scale
Grade Mucosal status
0 No changes
1 Soreness with erythema
2 Erythema/ ulcers, can eat solid
3 Ulcers, liquid diet only
4 Alimentation not possible
Figure 2  Severity of oral mucositis 
among those affected
Figure 3 Soft tissue distortion in
chronic GVHD
Figure 1 Oral mucositis
 
